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This thesis studies four designing schemes with single link failure protection capability
for WDM networks, namely one ring for one multicast-session (OFO), one ring for all multicast-
session (OFA), multi ring for all multicast-session (MFA) and joined part recovery (JPR). Key
aspects that are taken into consideration and comparison of the designs include a total fiber
requirement, ease of operation and practical feasibility. Moreover, in this thesis, the influence of
wavelength conversion and a number of wavelengths are multiplexed in a fiber on the system
designs is also analyzed. 1he mathematical models based on integer linear programming (iLP)
are used as a solution technique for obtaining the total fiber requirement of each designing
schemes. Since the ILP formulations are computational expensive even for the small size

networks, heuristic algorithms are also proposed and applied to large-scale networks.

Based on the simulation results, the JPR is the most appropriate protection scheme that
can accomplish the lowest total fiber requirement. Based on ring-based protection schemes,
the MFA is the most complicate scheme that requires the lowest number of fiber on the system.

In addition, unlike other ring-based protection schemes, the MFA has no limitations on the

applicable size of ring.





